A damage rating scale for wheat and barley seedlings was developed by Webster et al. (1991) 
stage. Homozygous pure lines selections were made ses were performed on reaction to RWA of parents, F 1 , reciprocal from each accession (Mornhinweg et al., 1996) . F 1 , F 2 , backcrosses (BC 1 F 1 ) to both parents, and F 2 -derived F 3 families. Nkongolo et al. (1991) reported RWA resistance in
Reaction was based on a visual rating scale of 1 to 9 (1 ϭ no damage, 9 ϭ dead plant). Segregation in the F 2 and BC 1 F 1 populations indicated wheat accession PI 372129 to be controlled by a single multiple gene control. Seventy-seven F 3 families were found to be dominant gene. Baker et al. (1992) reported RWA resis- and PI 366453) and determined there were at least two resistance genes in each accession. Genetic analysis of resistance in STARS-9301B (PI 573080), the first RWA-I n North America, the Russian wheat aphid, greenbug resistant barley germplasm line released (Mornhinweg [Schizaphis graminum (Rondani)], and the bird et al., 1995a), indicated control of RWA resistance by cherry-oat aphid [Rhopalosiphum padi (L.)] are considalleles at two loci, Rdn1 and Rdn2, originally designated ered the most serious aphid pests of small grains (Porter as Dnb1 and Dnb2 (Mornhinweg et al., 1995b) . Specifiet al., 1999) . RWA is a devastating pest on barley grown cally, expression of RWA resistance in STARS-9301B in the intermountain regions of the western USA. RWA, involves recessive epistasis of the dominant gene Rdn2 first found in the USA in West Texas in 1986, now on the incompletely dominant gene Rdn1 (Mornhinweg threatens wheat (Triticum aestivum L.) and barley proet al., 1995b) . Although this resistance is excellent, mulduction throughout the western USA. Economic loss tiple gene inheritance in STARS-9301B would make the from RWA in the western USA for the period 1987 to utilization of this germplasm line in a barley breeding 1998 has been estimated over $1000 million (Porter et program somewhat complicated. The search continues al., 1999). For barley, in 1992 alone there were 0.7 milfor a barley germplasm line with a high level of resislion hectares infested with RWA, which resulted in a tance to RWA and a simple inheritance pattern, such loss of $18.5 million (Legg and Amosson, 1993) . All a line would be preferred by breeders over this more barley cultivars presently in commercial production are complicated inheritance. A second barley germplasm susceptible to RWA feeding damage. Typical RWA line, STARS-9577B (PI 591617), has been released feeding damage to the leaf results in characteristic longi- (Mornhinweg et al., 1999) . STARS-9577B, a RWAtudinal white, yellow, or red streaks with convolute rollresistant selection from CIho 4165, is an excellent source ing of the leaf. Leaf rolling reduces photosynthetic area, of resistance to the RWA, but little is known of the provides an optimum environment for aphid reproducgenetic control of this resistance. The objective of our tion, protects aphids from contact insecticides and natustudy was to determine the inheritance of RWA resisral predators, and, at the heading stage, can prevent tance in STARS-9577B. spike extrusion and decrease seed set (Mornhinweg et al., 1993) . resistance classes determined by the range of the parents and The first sowing also contained the F2 while the second sowing with rejection at the 0.01 level of probability. contained both BC 1 F 1 populations. Individual seedlings were caged upon emergence, and Cone-tainers were placed in racks in a randomized complete block design for each sowing. The ranged in RWA rating from 5 to 9. All STARS-9577B d after infestation when the first susceptible (Morex) seedling rated 2 and all F 1 were identical to the resistant parent died. The seedlings were scored for chlorosis by the 1-to-9 scale described previously (Webster et al., 1991) .
MATERIALS AND METHODS

RESULTS AND DISCUSSION
indicating complete dominance of RWA resistance in STARS-9577B. However, segregation in the F 2 was continuous (Table 1) . When classes were grouped by the was rated by a 1-to-9 scale (Webster et al., 1991) .
Reliance on visual RWA damage ratings of F 2 individuals, combined with environmental impact on the ex-1 Mention of a proprietary product does not constitute a guarantee pression of seedling damage, could lead to erroneous or warranty by the USDA, and does not imply its approval to the conclusions of gene action (Baker et al., 1992) . Identifiexclusion of other products that may also be suitable.
cation of homozygous RWA-resistant and RWA-sus- Table 2. 2 goodness of fit of segregation in the F 2 to single Table 4 . 2 goodness of fit of segregation in BC 1 F 1 to two-gene gene models. models that give 12:3:1 segregation in the F2.
Damage rating Ratio RWA damage rating Expected BC ratios Population 2 3-4 5-9 1:2:1 3:1 P BC population 2 3-4 5-9 2R:1I:2S All R P no. (rating of 3 to 4), and S ϭ susceptible (rating of 5 to 9
Crop the range of the susceptible parent). This ratio would
